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Meson-Baryoninteraction

L\") (Bi lPYrt t )  -  MB(I t t t )  +

f; {t,tutu{ur, 1,}) + f, (Bt,rluu, r rl)

eroorems-+{

q

7*)

tt* I
\

K ' l-h,[

i I - r
; u 2 : I  =  g  T

F r ' * ( u a ) r u + <

E + r \
-#Eo+t^o n I=o _hno I

t h { ' E t  r +
{ "- - j=r. '-  o.Z
I  r< -  Fo

Lz Lt

\ r t  "o j

Successful at low energies

1 PT: (mesons)

up = iu1 ApI: ul

-  f  F^ ,BJ  i
/kzo + h^o

= [  
- t _

\ =

Q ,

V l $ =TB
r t {  .  I

T ^

Limited energy range of applicabil ity

Cannot deal with resonances



Generaf scheme o er, Meissner PL '07
as exemple)

o Unitarity in coupled channels
qA, K=, in 5 = -1

- Dispersion relation

Tnj'

g(s) accounts

-o,i{au1"o; *+l:tt
Vail :--ob)i6ii *Vit

(meson baryon

Ktt, rE, rA, qE,

(s - s')(s'- so)

ImTii :: TaloyTfa
a7t, ^of : oy=ffi

o : -Im?-r

I

) + _
o(s')t

for the right hand cut

aar r .  
r r t t - t - ta t r  r r .a '

urrsrSr



Ir accounts for local terms, pole terms and
crossed dynamics. V is determined by match-
ing the general result to the qPT expressions
(usual ly  at  one loop level)

s(") :

+

t t l - m l + s
2 s

i 1 2

tosa*+
mi#{" ' r , ' ,+n,s4+

lwg
, " |+ul-"-2si ," f t

'/E'-- *i?+u7-s*2q ;^ /3N

I regularization mass
o, subtraction constant

Invert ing 7-1:

T  -  [ 1  -  \ ' g ]  L v '



Example 1: Take V : lowest order chiral am-
pl i tude

In meson-baryon S-wave

l L - V s l T : V - + T : V * V g T

Bethe Salpeter eqn. with kernel V'

This is  the method of  e o.
ofl to regularize the loops

otter. Meissner ShOW eqUiValenCe

Ramos 'sB USing CUt

of methods with

aiQr) - -2ln

a r - - 2 + l t -

1 - 1 +

l_r
630 MeV

* 7  1 .
Ir t  I

I
cut off
in.Klr

I f  higher order
then f i t  a, to

Lagrangians
the data

not well determined
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1 4 0 0
c.M. l lnergy
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PL (Mev/c)

1 5 0 200
1 4 5 0

(Mev)

6 0
6 0

4 0

o z o " z o

0
5

0
0
5

-  l o 0

r o 0  1 5 0
pL (Mevle)

1 0 0  1 5 0
Pr (Mev/c)

stc u fi8 3 for (_P - t"'1'

200

201)

Fit. 5

3 0 0
1 0 0

80
2 0 0

^ 6 0

. 4 0

20

=

E

^ 6 0

F 4 0

0
5 1 0 0 1 5 0 200

0
pL (Mev/c)

0 3

a ' z

0 . 1

-  0 . 0

- 0 . 1

1 4 0 0 1 4 5 0

P L

l ! D

\ t r  I
[--t'{--*-T1-

I

I

i '

I
I

I
I

-F
=s..

t -
I

I =

r't'

1 0 0  1 5 0
Pr (Mev/c)

(Mev/cl

-o.2 L
1350

c.M. EnereY t*"u) [-p firif .



. Further work

su(3) - f 1 + g s + e 4 + r o+T0 +278 8

M

One should be
cally generated

getting two octets of dynami-
mesons in .L:  0
(I: 0) seen in

weise et al, Lutz,

3i3',tr3,133;'

I

B

ffi A(140s)

A(1670)( /  -  0 )

r (1620)( /  -  1)

I(1620) not visible in amplitudes. Must be
searched as a pole in the 2nd Riemann sheet
of the complex plane

I
l seen

)

!n E.O., Ramos. Benhold PL '02



- T in complex plane: close to a pole

Tai x -9j!i- :-  z - z R
\/s + z complex

zpx Mpl i l  (2nd Riemann sheet)

9i: coupling of resonance to i channel

gi -+ f ; partial decay width in channel i

o Search for a S - -2 resonancel R"-or, S.*1./{
e .o  ?Rt  02

Pole found around zs : (1605+i 65) MeV wilh
natural size values of a4
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TWO A(140s) STATES

D. Jido, J.A. Oller,  E. Oset, A. Ramos and
U.G. Meissner, nucl-th/0303062

Pole posit ions and coupl ings to 1: 0 physical
states

- v , t t a , - v , z ,

0.30 + 0.7ld
-L.L - O.!2i
3.4 + 0.14i

0.??
1 .1
3 .6

-5U(3)  decompos i t ion :Coup l ings  o f  the  I  :  0
bound states to the meson-baryon SU(3) basis
states

- lnf luence of the poles on the physical  observ-
ab les

-2.5 + 0,94t 2.7
-L.4 + O.2Li 1.4
0.11- 0.33i 0.35

- z . a  -  L . a n  a , z
L.2 t  l .7t  2.L

0.010 + 0.77d 0.77
-0.45 - 0.41i 0.61

(evolved slnglet) I (evolveci octet 8,)

-  L . r  -T  v . - - t
-1.5 -  0.066i  1.s
2.6 + 0.59d 2.7

-0.36 + 0.28i 0.4
8a
27

L . 4
1 . 1

o.25

-L.4 - O.L4i.
-z .L  -T  L ,e t
-1.1 -  0.62i  1.3
-'l-.7 4 Q.43i. 1.8

0.18 + 0.092i o.2L
0.53 + 0.941t
0.2s - 0.031i

(evolved octet 8.)



K
Ampli tudes for RN -+nE and rE-+rE

r 'tl

_-.->+ a

"RNfr =i;+T;Ebnz-"RNfr ---MR,+-1r;'ir",E

- g*Lw=n#r;ngI; + siiw=n#n,Fs:?
2

(  ( 1 ) . T  r . a
\ ,n 2

t
Normally for the descript ion of the A(1405)
one looks ai the nE invariant mass and as-
sumes

d,o : ClTnz-+nEl'qc.m. , (2)
dtrtI;

In the presence
is not !ustified.

of the two A(1405)
One has

states this

dMt

do l\- r.-t "' t2 -: l )  , ]wi t i ,_+6>: |  {c.m. I
l - -

(3)

M 6 *  K N
716
0 4(

€ rntplc

a ' V t  N n a €
- i  , , ,  f  . l

-  t< '
. l t  /u

\  /  - ' . .  ' ^ "  /  \  /
\  / /  \ r  \ /  \ .

-
? r
I

f

2



srAwl o+R , * R z

1350 1380 1400 1420 r440 1460
8",.(MeV)

800

600

400

200

Co h. . t  n t

2

1,5

0,5

0
1340

200

, ,  r 2
(t;l r"

f to.n

€.0., A'R\
?t/, L,tt

o
1

o
340 1-ar3C 14OO 1420

Ec.m. [Mevl

lY''
\ { ,

/ ' , , . ! ' : " : " . " :

z l
z2

\

/ . ) - - - '

1360 i140 1460
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